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Tbm writer wishes t o  motmmrlsdg# M r  l&Ishtodiioss 
to the many faculty and staff mmMrm of ms univarsity 
of (make whoso sdvloo and e&eouragams&t have made this 
study posslhls* particularly to or# a* L# Stephana, tip* 
X* H*. Oarlostgh, tiiss franas® Edwards, and to har major 
advisori Or# «# H* Thompson*
in  m om ori on t Tim m i oil* :i>
In eXinien and hospital® , in  schools and other 
places where ch ildren  are observed and tasted  * i t  has 
been a matter of observation for  a long time that many 
young ch ildren  see  printed symbols in ravers®*
Some c l in ic ia n s  have f a i t  that th is  v isu a l reversa l 
tendency might be a. d e f in ite  deterrent in  terms o f  
reading d i f f i c u l t y .
r> ince re cords «* r® a va i  lab le  > i t  was do o id© d the t  
a s t a t i s t i c a l  study could he undertaken la  order to  
te s t  th is  hypothesis*
THR PROBlfiS
The object of th is  in v estig a tio n  i s  t© try  to 
discover whether or not a s ig n if ic a n t  re la tio n sh ip  
e x lo ts  between ch ild ren 's  reading d i f f i c u l t i e s  and 
v isu a l rev ersa l tcn& m eies, as revealed by the Fens 
1, of the Stanford-*! in® t  In te llig en ce  te st*  The study 
i s  based on records of th is  t e s t  in  the f i l e s  of the 
Child ,'itudy r:®rvic® o f the 'h iivarsity  o f  (taaha*
The s u b je c t  o f read ing  d i f f i c u l t y  has rece iv ed  
much a t tc m ti  on In re se n t  years  and many s tu d io s  of 
p o ss ib le  oaueea o f d i f f i c u l t y  t o n  boon .made# m  
exam ination of the l i t e r a t u r e  in  th is  f l e l d t how­
e v e r ,  has no t d iso leeed  any g ro a t  amount o f  in v es­
t i g a t io n  of v i s u a l  r e v e r s a l  tend ncy as a p o ss ib le  
d i r e c t  cause of read ing  d i f f i c u l ty *
hhease r e v e r s a l  tendencies l a  reed lag  have been 
s tu d ie d |  various th e o r ie s  have been advanced in  an 
@ ffort to  e x p la in  these  phenomena# Hinshelifood,1 
in  1917, announced b is  b e l i e f  th a t  a l l  oases of f a i l ­
ure to  learn to ro ad , in c lu d ing  r e v e r s a l  e r r o r s ,  ■,ex­
cept fo r  the  feeble-taiitded) mm caused by d e fe c t iv e  
pre-no to 1 development o f a ©retain c e re b ra l  area 
which s to re s  v is u a l  memories of le t t e r s  and words# 
ninoe the theory  popular at that time * a that r a -  
cogn ition  o f a word depended upon visualXy stimu­
la ted  r e v iv a l  o f  p rev iou s ly  s to re d  memories, he 
c a l le d  t h i s  c o n d it io n  "congenital word b lin d n ess”# 
Other w r i t e r s ,  in  the medical f i e l d ,  a t t r i b u t e d  
fa ilu r e  to  io s rn  to road to delay in  ceresbral develop­
ment and not to  a c tu a l  le s io n s  in  the brain*  This 
idea m e found acceptable because some ch ildren  do
3lsa m  to read w e ll, a f t e r  being unable to leu m  i n i ­
t ia l ly *  Both o f  these types of  theories la p l ie d  
t h a t  the d if f ic u lty  was organic and wm not concerned 
with h a b i ts  and teo to lquas*  Both th e o r ie s  wore based 
on the idea o f le a rn in g  by means of memory and liaag&& 
and a vheory of c o r t ic a l  lo c a l i s a t i o n  and s p e c ia l iza*  
tio n  which i s  no longer held#
In. 19£f>» a p s y c h ia tr is t* 2* 1* orios^* published  
h is  theory  of strsphosym bolls (confusion in  c e re b ra l  
dominance} as the reason  fo r  v isu a l re v e rsa ls*  II® 
advanced the Men th a t  the imago of a word was r e ­
corded on the dominant hemisphere, while i t s  "mirrored 
o r  a n t i t r o p ic  p a t te rn "  fa s  recorded on the non-dominant 
hemisphere* on th is  b a s is  he explained reversa ls as 
"lack o f c le a r  hand-dominance. • . . . Children* * .who a re  
n eith er dominantly ri^Ct-handed nor left-handed or in  
whom c le a r  domlna&QO has not been w all estab lish ed  
be fo re  they begin to re ad ."  Although some work has 
been done on the r e la t io n s h ip  of hand and eye dominance 
and v isu a l reversal*  orton#a i s  a d i f f i c u l t  theory to  
t e s t .
3Haelhcr ' t in  1929f published a study of handedness 
but found no r e l i a b l e  d if fe re n c e  in reading ab i l l t y
B, ^Orton 1 2*, morel 1. liudnous in :-chool h ild ren '’ *
roh lves  o f  neurology and s y c h ia t r y * ;:ov-s t  t  , 1^-25,
. j u bu 1 —i> 13 «
3. H^fnar» Balph, . K . o } * l  - i - 21 no, - a. ,:i>
.BBgnmrs, don tribu t ion  & > vocation* 0 * 300. urcau 
o f . u b lies; t ions f leaehm -- no li, o # Columbia u n i v e r s i t y , 
1939,
4between those whose t e s t s  indicated the l e a s t  and tho 
g r e a te s t  dedncnc®  in  haa&e&nass#
school 43, Manhattan, B* Y# In which 350 pupils ware 
e x ten siv e ly  e ra  t o e d  tilth  read ing  and r e la te d  t e s t s  
during a period  o f  a year* Vhey then se le c te d  26 
pupil© who showed the l a rg e s t  number of r e v e r s a l s  
e r ro r s  on a t e s t  of i s o la te d  words# alias# students 
wore matolled mm to  reading grade and IT with p u p ils  
who made a b so lu te ly  no re v e rs a ls  on Ih© te st*  They 
found "pupils showing maximum r e v e r s a l  tendencies do 
not exceed those showing minimum tendencies in lack o f  
h<xnd~dorilnrmoej reading dsfoot  cases show no greater  
frequency o f  lack  o f hm d~dominane© than represents^  
t iv e  r e a d e r s ,  and p u p ils  lack ing  c le a r - c u t  hand«demi­
nence do no t d i f f e r  l a  read ing  a b i l i t y  o r  d e f ic ie n c ie s  
from those having c learer  dOBiinane©% Gates goes on to  
say that h is  data  f a i l  to confirm ortonfe h ypothesis, 
although they do not disprove the theory th a t  lack  of 
brain dominance is  the source o f d i f f i c u l t i e s , © specially  
reversa l e r r o r s ,  in  reading* Gates a lso  ©uitiL..ariaea 
other stu d ios by onroe"', by Ladde t and a lso  by
■ate© and B onnett% conducted a study in  P ub lic
F a te s ,  . r t h u r  I ,  and l e n u e t t , ^he
‘B TIP a .If * If! G. viXDSG, Bureau of 
yGolloge , wOlwGia n iv c rs i ty ,  IDG 
b ! onroe, : a r io n , »;• i lk  h piio g,x.i
of Chicago T rass, li-GG.
f t  * :y,h;jttQ% ox
Lh GH,;.T:,,GP;..F1':'T1G  ^ 10 X 
d is se r ta t io n  a t  leechor-octor*
Be et t , C hester 0*, i ! ..? RGAL 
, g. PjIII P u b lica tion s, 'Poacher©
RPttd* U n iversity
{* to r fc  
‘. d i v e r s i t y * )
do l i e  , uolurXbia
5H ild re th 7 1 end concludes* ffl t  may be sa id  th a t  l e f t *
handed c h i ld re n  in  g enera l shon no g re a te r  d i f f i c u l t y  
in  -'ending in gen r a l  and no g re a te r  tendency in  par* 
t i c u l a r  to  make r e v e r s a l  e r ro r s  than  r ig h t-h an d ed ; th a t  
o f  those who make r e v e r s a l  errorsljih©  percentage of 
le f t-h a n d ed  i s  no g r e a te r  in  p ropo rtion  than i n  the 
popu la tion  a t  l a r g e ,  anti th a t  uroiig those su b je c t  to 
s e r io u s  d i f f i c u l t i e s  in  re ad in g , the percentage i s  
s im i la r  to  th a t  found among re p re s e n ta t iv e  rsaclors%
A theory that domimmoe is  r e a lly  determined by 
©ye-prefermac© rather than haad-proferenoe was published  
by versons0 in 1924* He contended that one's dominant 
eye corresponds to the ’urn in ant hand* In Gates¥ s tu d y , 
he found Hso*a© tendency for  pupils with left-© ye doni- 
nanee«****tQ be more su scep tib le  to reading d if f ic u lty  
in general and reversa l errors in  particular"* He eon- 
eludes that * le ft« ey e  domineaoe may bo considered** *#•* 
a r e a l ,  but by no means an in v a r ia b le , source of 
d i f f i c u l t y 19*
The idea of n ixed  eye-and-hand dominance was put 
f o r th  by D#arhorite as  a cause o f  read ing  d i f f i c u l ty *  
G ates | however , and : 'on roe t in  sop r a te  s tu d ie s ,  found 
"mixed s i n i s t r e l s  ? no more frequen t nor s ig n i f i c a n t  in
7 . 3  H i ld re th ,  G ertruda , ''Success of *oung Children in  
r'mnbor “re1 *.etter c o n s t ru c t io n " , Child envelopment,
; a r b ,  I 4 **, po 1- 14*
8* ^.-’tr ronR , « «, Hef t-hendeduces* The eer&i'l le.,n
-sori.pc.ny 9 1984.
9* radio ta lk  quoted by Gates# Ho d a ta  in  p r in t*
re  .Lotion l u  r e s i l i n g  d iff ic u lty *
The e f f e c t  o f v isu a l d e fic ie n c ie s  as a cease o f  
r e v e r s a l  tendency was s tu d ied  by G ates, R© found 
th a t  " v is u a l  de fec t o f  so©.# so r t"  was the most ^con­
spicuous c h a r a c te r is t ic ” of h is  r e v e r s a l  group*
«eohel»r and pIgnat®11110 compiled o l i s t  o f  r o ­
ve rs&l error® iM  found © semantic problem involved 
sine© re v e r s a l  .means a "turning over% and. in the case 
o f reeding errors i s  ©v.peeted to  mean ” a turning over 
o r reorlen to tion  of a l a t t e r  o r group o f l e t t e r s  about 
a p a r t i c u l a r  axis**** In  the an a lysis  of r e v e r s a l s ,  
om  lias not only to deal with 1i© f a c t  o f ro ta tion  
(about some imaginary a x is ]  but*,«slso«* tec  plane in  
which th i s  r o t a t io n  takes  p la c e ”* For exam ple, nn 
must be r o ta te d  on i t s  depth ax is  to  be rood as u"# 
bhen p and b are confused , ”p has been ro ta te d  about 
i t s  h o r iz o n ta l  axis" to baoosa# b* notation  bout the 
v e r t i c a l  a x is  i s  i l l u s t r a t e d  by reading b fo r  d* ^ 
number of other f a c to r s  undoubtedly play th e ir  ro le s :  
factors oiioli as perspective and re la tio n  to  background* 
There Is a lso  the  f a c to r  o f f ix a t io n *  "A. l e t t e r  may be 
e a s i ly  transformed in to  a no t e a r  l e t t e r  by the simple 
fa c t  o f  f ix a t in g  on a p a r t i c u l a r  p a r t  o f  i t ,  a s *,»*••* 
when h Is read as n”*
10* b e c h s le r , hovid f and i g n a t o l l i ,  ..-yr t ie  L* "R eversal 
E rro rs  In  heading: Fheuomoaa o f ^xia.1 n o ta t io n ” ,
Jo u rn a l o f Educational .sy  etiology, ho i GO (icaroh, 19h? 
pp 215-GS1*
7iiris©*^ developed, cm the b a s is  of the **echsler and
P ig n a ta l l i  study, the hypothesis th a t  r e v e r s a ls  are due 
to  lack o f  f a m i l i a r i ty  w ith  the r e la t i o n  between the 
l e t t e r s  and their background* He devisee four symbols 
(one symbols reversed in  a l l  the a x ia l r o ta t io n s )  mud 
te s te d  a group o f  co llege  s tu den ts  with those symbols 
re p re se n tin g  fou r vowels in  core? on words* The students 
showed e marked tendency to r e v e r s a l  although- th is  te n ­
dency was over o o with f u r th e r  s tu d y , which seems to  
bear out the o r ig in a l  hypothesis#
In 1948 s Xendall12 rep o rted  m study in  which she 
a ttem pted to da term in© whether d i f f i c u l t y  in  le a rn in g  
to  read  " i s  a s so c ia te d  with unfavorable scores in  a 
t e s t  o f  v isua l-m o to r * a ory o r  with a tendency to  re­
verse the d esign s,s# she concluded "*##it Boos not ap­
pear t h a t ,  fo r  the present snv p lln g  of children 6 to  10 
years of age, there is  any s ig n if ic a n t  re la tion sh ip  
between retardation  in read ing  and d i f f i c u l t y  in  visuc 1- 
motor in teg ra tio n , whether th is  takes the fora  o f  poor 
a b i l i t y  to rozmibar the  drawings or o f  a tendency to  
make e r ro r s  of o r ien ta tio n # 1,1
11# Arise * Z9 B arley  * "Reversal in  ; endin'*: .. Problem 
in  '-pace P ercep tio n?” *.l;n c ito ry  ohool *,o u rn a l ,
Vol.* 49, Culinary 1949* pp 378-884*
12# R anda ll,  Barb; r© a# "A Bote on the Re I s t io n  o f r e ­
ta rd a t io n  in  Beading to  Performance on ,..omory-fox'*- 
D©signs T es t#” Jou rna l ol v jce tion& l Psycho lo /^ ,
October, 1948* pp 3?0-37f•
8An e a r ly  In v e s t ig a to r  in  tula f i e l d  advanced the 
idea that reading d i f f i c u l t i e s ,  including r e v e r s a l  te a -  
denudes, were the r e s u l t  of  c e re b ra l  les ions#  P r i o n s  
others b e liev ed  that delay  in  oerebrcl development was 
the cause of road tog troub les#  fbese th eories of c o r t i c a l  
lo c a l i z a t io n  and sp e c ia liz a t io n  are no longer held#
T1m dominance th e o r ie s  have received  much a tte n t io n t 
Orton9a theory  of strephosym bolia, follow ed by l a t e r  
s tu d ie s  of band and eye r e la t io n sh ip s5 bu t no 0 leer -o u t  
f in d in g s  have appeared#
ivt the p resen t tim e, the space perception ides  seems 
to have gain©: support# I t  would seem to  have a lo g ic a l  
b a s is | before  a c h ild  is  introduced to  the reading pro­
cess  he has looked a t  m y  o b je c t  from, any d i r e c t  ion* lie 
must le a rn  to o r ie n t  le t t e r s  and words i n 'a  l e f t - t o -  
rlgh t progression#  liris© ’® study w ith  c o l le g e  students 
in  which reversa ls  of u n fa m ilia r  symbols were overcome 
w ith  p r a c t i c e ,  lands credence to  th is  hypothesis#
K endall9s in v e s t ig a t io n  is  the one o f  t h i s  group 
most n e a r ly  p a r a l l e l  to  the p re se n t  s tu d y , a lthough ©he 
used d i f f e r e n t  sources fo r  reading and v i s u a l  memory 
t e s t s #  .iha dici not f in d  a s ig n i f i c a n t  r e la t io n s h ip  
between the area© o f v isu a l reversa ls and read ing  scores#
9IhL H IX 
30'OKGE OF BATA 
The U niversity o f  CMaha m aintains, jo in t ly  with  
the Omaha Public FehooXs, a ChiM study serv ice  to  
which ch ildren  with educational end o tte r  d i f f i c u l t i e s  
arc referred  by thm public schools*
A s tu d y  of m m  report® from the f i l e s  o f th i s  
c l i n i c  was mate fo r  the purpose o f  determining whether 
or not a r e la t io n s h ip  e x i s t s  between reading d if f ic u lty  
and v i s u a l  reversa l tendency as shorn  by the He v ised  
Stanford-B inet, Form L, t o s t  o f in te llig e n c e#
Qim^niL >1 KP I I  CiJOXOK OF 0AS.38 
Data fo r  t h i s  study tmm obtained from the f i l e s  
o f the Child Study serv ice  o f the U niversity  of cmahn9 
oases being etioaom according to  the fo llow ing  c r i t e r i a !
(1) Only those cures were used fo r  which Form L 
o f the Stanford-*! in©t t o s t  had boon administered# 
a lthough there a re two- forms o f t h i s  t o s t  which ar© 
used l a  the c l in ic  t the Form L is  more o ften  used than 
the Foam I' , thus a f fo rd in g  a. la rg e r  choice of ©uses 
and , more im portant, only Form i  includes the reading  
t e s t  and the  f ig u re  re p ro d u c tio n  which fu rn is h  the 
b a sis  for a s t a t i s t i c a l  comparison la  th is  study#
(3) only oases which gave d e f in i t e  figu res for
(a) m©i..orlea
(b) time in seconds
(c ) errors
for the reading t e s t  at the It,, year le v e l  (th ird  sub­
t e s t  at th is  1mm 1) o f  the stan ford -lin o t were used# 
D efin ite  immb^tn for E m o ries , time rad e n w s  wore ne­
cessary f o r  comparison* In acimo 0 & ;$, fa ilu r e  to  pass 
the to s t was reeorckii as i«i t h l s g , or only t ir e
and errors mmm recorded! with the space fo r  sjomories 
l o f t  blank.# This probably meant t h a t  tho ch ild  being  
te sted  mm  unable to re&eaber anythin ho had ju st road, 
but the in v estig a to r  cannot take the r e sp o n s ib ility  o f  
mnkia such an inference* The case was not used unless  
records ttera complete ana u uaistak&blo#
f3} Only oases which contained a reproduction* 
from Denary, o f the fig u res used at the 9 year le v e l  
(th ird  s u ite s t  at th is  le v e l)  of the devised ta a feM -  
l in e t  t e s t  were used# t { ure grading f likew ise* was re ­
quired to be c lea r ly  d ist in g u ish a b le . The c h ild  is  asked 
to reproduce the figu re on the t e s t  b l  »*;, but these r e -  
product ions, are not always in the same p lace (sometimes 
the page la  turned around} so u n less  the *topn was ' 
iaarfc#d on figure reproductions drawn out o f alignm ent 
with the printed page, the case was not used#
*•*» * -# V t y ' l V f
J..~ t‘~* XL*
A ll c were used which met the c r ite r ia  outlined
above# :,fo e f fo r t  was made to  sc loo t 011 any other basis#  
Thus the proportion o f  rover sa le  in th is  study might fee 
expected to  r e f l e c t , In a general way, the proportion  
of reversa ls present in the group o f ch ildren  te sted  by
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the c l in ic *  At the time thos© d a te  wor© com piled, a l l  
casea In the a c t iv e  f i l e  o f  Form l  o f  the Stanford-
Binet t e a t  were examined, and a l l  can©© in  the f i r s t  
h a lf o f the in a c tiv e  f i l e  ( f i r s t  h alf*  alphabette& lly}* 
This search y ie ld ed  304 ea®m which could be used*
furn ish ing tat®, according to c r it e r ia  above#
b date card was nade for each easo used# This card 
l i s t e d  i
(13 The child*a mmm (used only to fin d  the proper 
reco rd  In case r e c r i m in a t i o n  was necessary)
(2) Eohool attended
(S) gqhool .trade placement
(4) chronological age {&*)
(b) Mantel &®e (I a )
(©3 In te l l ig e n c e  .u etien t ( IO
(?) The score on the figu re reproduction
(8) The r e su lts  o f 'th e  reading te a t;  momorioif* 
t in s  in  seconds, and errors
(9) Tracing o f  actu a l figu re reproduction, 
accomplished with carbon paper and © k n ittin g  needle
(10) T i e  range cover d  bp the ©MM on the whole 
Stanford*?'Inst to s t
(11) The acor© on the vocabulary t e s t  o f the 
Ftanford-Binot to s t
(12) Any d ig it  or sentenoe ravers a le  found in  the 
record blank o f  tho to s t
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In those oases where a Gates Heading Teat had 
a ls o  been ad m in is te red , the r e s u l t s  w®r® put on the  
in d iv id u a l ’s data ca rd , These included number c o r r e c t ,  
read ing  grad® and read ing  age*
ITTiCHIPTIOl OP RdA.DIMG TS3T 
The th i r d  s u b - te s t  a t  the 10 year lev a !  o f  the 1937 
Revision o f  the .Stanford-Bluet, Form L, uses a paragraph 
containing 34- f a c t s  to  be read aloud by the c h i ld  being 
te s ted*  This paragraph is  to  b© road in 35 seconds or 
l e s s ,  with no more than 2 e r ro r s  in  the reading* A fte r  
the re ad in g , the c h i ld  i s  req u ired  to  r e c a l l  a t  l e a s t  
ten  fa c ts*  I f  a l l  o f  these th re e  c r i t e r i a  are met; 35 
seconds o r le s s  fo r  read in g , 2 e r ro r s  or l e s s ,  and 10 
o r  more memories r e c a l l e d ,  the t e s t  i s  passed* I f  any 
o f the  c r i t e r i a  are  not met, the t e s t  i s  fa i led*
5 jwHX.PT! CM OF FIGUHT Rm PRODUCT I OB TAST 
The th i r d  s u b - te s t  a t  the 9 year le v e l  o f the Revised 
t a n fo rd -B in e t , Form I ,  and the f i r s t  s u b - to s t  a t  the 11 
year le v e l  a re  the same* The ch i ld  is  shown two designs 
fo r  10 seconds* then he is  asked to reproduce then from 
memory on the t e s t  blank* only one of these  f ig u re s  was 
used in  th i s  s tudy , s in ce  i t  i s  p o ss ib le  of re v e rsa l*
This f ig u re  is  made up of one continuous l in e  forming 
squares which tu rn  inward a t  e i t h e r  end o f th e  f ig u re  
and an open re c ta n g u la r  e le v a t io n  between them*
The end squares are the p a r ts  o f  the f ig u re  which 
are  o f i n t e r e s t  h e re ,  fo r  in perceiv ing  the design
t!i© process o f v isu a l memory nay d if fe r  from one i n ­
d iv id u a l  to another , and when reproduced the end squares 
of the  design  .may 'both he turned to  the l e f t , or to  the 
r i g h t ,  or outward. In some few cases the whole f ig u re  
may be reversed  in the h orizon ta l plane and drawn up­
side- down *
The Pl.net manual d i r e c t s  th a t  rep roductions  of 
th i s  f ig u re  are to be scored  plus 1, plus J ,  or 
accord ing  to  the accuracy of the rep ro d u c tio n . For 
f u l l  c r e d i t  {plus 1) " a l l  of the alaments of the de­
sign  must be reproduced and the  r e la t io n s h ip  between 
these elements maintained* S lig h t  i r r e g u l a r i t i e s  due 
to lack  of .motor s k i l l  or hasty  execution  a re  d isr e ­
garded"* For h a l f  c r e d i t  {plus i )  " a l l  o f the element© 
must be p re se n t ,  but inaccuracies clue to  omission or 
a d d i t io n  o f d e t a i l s  or i r r e g u l a r i t i e s  in s iz e  and shape 
o f the f ig u re s  are overlooked"# This p lus j- group con­
ta in s  re v e rsa ls*  Those rep roduc tions  no t meeting these 
s tandards  mm g iven  no score* (-)  #
GROUPING- OF 0 1 S T  FOR STATISTICAL STUDY
Grouping of oases, fo r  th is  study was made on the 
b a s i s  of the 3ta n f0 rd-Bin©t ©cores on the f ig u re  re p ro ­
duction* A ll o f the plus 1 scores were put in to  Group I*
Those plus §- scores which showed no r e v e r s a l  became
13* Teruen 9Lewis :..* and l i e r r i l l ,  Laud A . , ILafUkIKG- 
BIT : u .IGENCE. Houghton L i f f l i a  Company, 1937 *
p
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Group II# iJLl o f  tli© minus scores ( * } became Group 
III# These plum ’ scores which showed reverse 1© tier© 
put together to  form Group I?# Bsr®, th en  is  the 
s t a t i s t i c a l  s t a r t i n g  p o in t o f  t tm studys four groups 
Msec! on v i s u a l  memory and r©production of the fig u re}  
a n t  success or f a i l u r e  on the read ing  to s t#
Of the t o t a l  group o f  304 ©uses ©bosca# 107 hud 
p erfect f ig u re  reproductions, which Is  scored  p lus 1 
on the Stanford^?in® t to s t#  a  score  of p lus  § was 
given to  33 ch ildren  who reproduce’-: the figure re*  
cognizably  hut n o t  e n t i r e ly  a c c u ra te ly * hut did n o t  
re v e rse  i t #  a third- group * 108 In am b e r  , t r i e d  to  
reproduce the f ig u re  hut achieved n eith er  a complete 
nor a©cu ra te  f ig u re#  Of th i s  group o f d i s t o r t e d  and 
inoamplet® reproductions, which i s  given no geore ( * ) , 
th ir teen  showed & tendency to r igh t r e v e r s a l  in  the 
drawing# 6 showed rev ersa l to  the le f t*  and 7 reversed  
outward# Group IV numbers 56 cases which wer® accurate 
enough rep roductions o f  the f ig u re  to  m e r i t  a score  o f  
p lus  i t  but a l l  showed re v e rs a ls}  56 to  the r ig h t , 5 
to  the l e f t #  14 outward, and 1 upside down#
Table 1 shows the  number from each group pa as la g  
and f a i l i n g  the read in g  to s t#
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S T A T l > J t‘ JU ; E iiO II 
After the la ta  were grouped according to figu re  
reproduction* sad the number in  each of t ic  four
groups who passed and fo i le d  the reading to s t  was 
determined, i t  was necessary 'to choose a method for  
comparison*
fin oe a l l  o f the data obtained f e l l  into d e f in ite  
ca tegoriesf they wore d is c r e te , or discontinuous 
v a r ia b le s* It©* the reading te s t  was d e f in ite ly  passed 
or i t  was d e f in ite ly  fa i le d ;  the figure reproduction  
f e l l  in to  Group 1* or Group I I ,  or Group III* or 
Group IT * the most lo g ic a l  s t a t i s t i c a l  method scened 
to be that o f 0hl*3quare#
The C hisquare me thod compares the data a t hand 
with a ca lcu la ted  p ro b a b ility , to d iscover whether 
the variab les ere dependant upon or independent o f  
each o tter*  Ghi«Gcimr@ can be used whoa the data 
emus 1 st of counts and not measures#
The number obtained (Ghi-v^uar©} stands fo r  the 
t o ta l  amount o f discrepancy between theory (ca lcu la tion )  
and observation* The m ajority o f the comparisons in  
th is  study were mad© in  two-by-two tab les*
one sample ca lcu la tio n  i s  included in th is  report,. 
m thr@e~by*two tab le  comparison o f chronological ago 
and reading success or fa ilu re#  'This ca lcu la tio n  w i l l  
be found in  Chapter IV*
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OOilPARXSDH OP IQK-R2VKBAI GHCKJPS 
A oompirlsoiti made in a th ree-by-tw o  tab le*  o f  the 
th ro e  Boa**»ir®rffSil groups as to reading success or 
f a i lu r e  y ie ld ed  e C hl-nquare o f 3*498 which* w ith  Z da* 
g rees  o f freedom, is  not ©©aside x*ed s ig n if le a n t*
QQlPJmsm  OP ALL OASES 
A ll o f  the 304 eases were compared in a fo u r-b y -  
two tab le {the four group© compared as to reading 
success or fa ilu r e )  w ith  a r e su lt in g  G hl-3quare o f  
3*701* Pith 3 d*f* th i s  in d ica tes  about Go proba­
b i l i t y  and Is not considered a lg n l f leant*
001- PARIS 0118 BETA AH 3EPAB./..TB GROUPS bITHOOT CA DX8-
f* r» Y# ■" T“''J •/ W T n,TiTV 5 * JU ;■ X JLKJ&'i
A ll  of  the eases tmm  compared* two groups at a tim e,
ss  to  reading success or fa ilu re  * with the fo llow in g  re­
su lt s !
Group 1 (p e rfe c t  rep ro d u c tio n ) w ith  Group IT ( r e ­
v e r s a ls  )* Chi* rua re  *244 shows randomness* n o t s ig ­
n if ic a n t*
csroup U  ( |  sco r e ) w ith  Group I f  ( r e v e r s a ls }• C hi- 
square 1*05, a lthough  larger than in  the previous com­
parison la  s t i l l  not s ig a l f le a n t  *
Group 111 ( -  score) with Group IT (ro v -re a ls )*  
Ghi-Gquare #71 In d ic a te s  no re la tio n sh ip *
Group 1 {perfect reproduction) with Group II (h a lf  
score)# Chi-Gcuare 2*35* la rg est d ifferen ce  so fa r , but
w ith  about 1Of p ro b a b i l i ty ,  not s ig n if ic a n t*
Group 1 (p e rfu o t to  p roduction) with Group 111 
(minus score )• Ghi-Gquare *213 i s  tlie sm a lle s t d i f f ­
ers nc© in  th i s  group o f comparisons•
Group I I  {-| sooro ) w ith  Group i l l  { -  ©core) * 
O.hi-Gquare 3*502 approaches s ig n ifica n ce*  (3*841 i s  
considered s ig n if ic a n t  a t the 5g le v e l* }
C lAHlGMG BUTE. G SKP,i.Hi,TG GROUiS 1B1HG u iT  111031 
; XTH CA OF 10 YisbJiS OR OYSB
Since the read in g  t e s t  i s  given a t the ton  year 
le v e l  l a  the Btanferd-Bi&et t e s t ,  a l l  oases below 10 
y ea rs  o f age were removed and an o th er s e r in s  o f com pari­
sons was ©ad© as above, two groups a t  a time* oa the 
b a s is  of read in g  success o r f a i l u r e ,  w ith  the fo llow ing  
r e s u l t s :
Group I  (p erfect reproduction) w ith Group IV ( re ­
versal© )* Chi-Rquare *047 allows no re la tio n sh ip  between 
these two groups which a re  b a s ic  to th is  in v e s tig a tio n *  
Group I I  ( |  sco re ) w ith Group 1? (reversa ls)*  G hi- 
square 2#00 which is n o t s ig n if ic a n t#
Group 111 ( -  ) w ith Group IV ( re v e rsa ls )#  G hi- 
■'quare o f  *80 which shows th a t those **roups ar© n o t 
s ig n i f ic a n t ly  d i f f e r e n t  in  tor©© of read in g  success* 
Group 1 (p erfect rep roduction ) w ith  Group I I  (h a lf  
sco re)#  Ohi-Gquare 4*12 i s  d a f in ite ly  s ig n if ic a n t  and
shows th a t th e re  i s  a r e e l  d ifferen ce  between these 
two groups#
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Group 1 (p erfect reproduction) tilth  Group 111 ( -  )* 
Chi-Square *003 is  n o t s ig n if ic a n t*
Group II  soar®} w ith  Group I I I  { -  sco r e}• Chi- 
Square 4*16 show® d e f in i te  s lg n lf lo a n e e *
I t  w i l l  be eeen that two s ig n i f i c a n t  resu lt©  wore 
ob ta in ed  here |  using  o n ly  Oil of 10 y ea rs  and abovej be­
tween Groups 2 and I I ,  and between Groups 21 and I I I*  
Comparisons w ith the rev ersa l group , on the other head, 
m m  n o t s ig n if ic a n t  a t  all.* v;by Group II (the |  sc o re rs )  
should show s ig n if ic a n c e  i s  n o t ©laar* I t  w i l l  be ac te d  
th a t  the comparison o f . a l l  oases (without 0A d isc r im in a tio n )  
shooed a r e s u l t  appro aching s ig n if ic a n c e  bet neon Group I I  
and Group III-#
o o im a x s c f f  o f  a h ,  c a s e s  sh o w in g  h s v . : b s a l  Tm <vY w i t h  
nON-REVSR&U. a
Twenty-six of the f ig u re  reproductions which were 
given a minus score  (Group i l l )  showed a r e v e r s a l  te n ­
dency# Thes© ware ©cabined w ith  the rev ersa l group 
(Group IV} and the  to ta l  compared w ith  aU  the non-re­
v ersa l cases (the  balance o f Group 111, who d id  n o t show 
rev ersa l tendency , piths a ll .  o f Groups I  and I I )*  This 
comparison o f the rev ersa ls  w ith  non-reversals on the  
b a sis  o f  read in g  success o r f a i lu r e  r e s u l te d  in  a very  
sm all Chi-Square, which was not s ig n if ic a n t*
sir ;* >stY o f m sm im
A C h i-S q u are  c c s p a r ls o i i  o f  a l l  304 c a s e s  a® to  
reading su ccess or fa i lu r e ,  mad® between two groups at 
a time d isc lo sed  no s ig n if ic a n t  r e la t io n sh ip s , a lth ou^ . 
the ocaparison o f Groups II and II I  approached s ig n i f i ­
cance*
Gfcan the cases below 10 years CU were removed, the 
rem aining 360 cases were compared as b e fo re , two groups 
a t a tim e , end two s ig a i f  learnt r e la t io n s h ip s  mem re­
vealed |  between Groups 2 and I I ,  and Groups 21 and I I I*
Bote th a t  the r e v e r s a l  group did n o t f ig u re  in  any 
s ig n i f ic a n t  r e la tio n s h ip *  Group XI i s  the one which 
seems to be s ig n i f ic a n t ly  d i f f e r e n t  from Group 1 sad  
Group I I I*
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TABLE II
CHI-SQUARES RESULTING FROM COMPARISONS OF FIGURE
REPRODUCTIONS WITH READING SUCCESS OR FAILURE
ALL CASES {WITHOUT CA DISCRIMINATION) 3.701
Groups I and I.V *244
Groups II  and IV 1*0$
Groups I I I  and IV *71
Groups I and II  2*33
Groups I and II I  .213
Groups II  and I I I  3.302
ALL CASES WITH CA OF 10 OR OVER
Groups I and IV .047
Groups II  and IV 2.00
Groups I I I  and IV .20
Groups I and I I  4 .12 s ig n if ic a n t
Groups I and I I I  .003
Groups II  and I I I  4 .16  s ig n if ic a n t
a. th ree-by -tw o  ta b le  ca lcu la tio n  was used to  v e r ify
the windm  o f  d isc a rd in g  those e&sea of below 10 years* 
The r e s u l t in g  CM«6quam was IX# 78* w r y  h ig h ly  s ig *  
n if le a n t*  which sea ss  to  verify the faot th a t  tails la  
m readtng  teet fo r  10 y e a r  olds or o lder#
CuAPABiAOX OF OA h u *^ ~ fitGt 1 AJ0CUAv< I OA F/.XiiJHiu##)»a#' —......... -..—    "
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a: E / j - a u i n  pairihg
sin ce  the purpose o f th is  study ^as the seek ing  
of r e la t io n s h ip s  between v is u a l  reirer®©!® and read in g  
performance # f i f t y  cases from the rancor sa ls  group 
(Group I¥ ) more p a ired  w ith f i f t y  oases from the per­
fe c t  reproduction® group (Group 1) as to ago (CA) and 
in te ll ig e n c e  Quotient (I(J#
The mean IC. o f  t o  oases se le c te d  fro n  Group 11 
wbm 89*10, fyaa  Group I i t  h i  8§*12* The moan mm 
in  months of the se looted  cases  in  Group :IV wea' 145*68 
m onths, fo r  Group I  i t  mm 145*80 months*
with ago and in te l l ig e n c e  c o n tro lle d  f o r  each in*  
d iv id u a l, the  com parison r e s u l te d  in. a Ohi-Square of 
4*00 whi©li i s  s ig n if ic a n t  at the l e v e l , * bu t in  
an unexpected d ire s tio n #  of th i s  s e le c te d ,  p a ire d  
group , 19 of the Group 1 passed the reading te s t*  w hile  
31 fa i le d  i t |  o f  the Group I f  su b je c ts*  05 passed the 
read in g  t e s t  and S5 f a i l e d  i t#  Tlais t h i s  r e s u l t  would 
appear to  pred ict g re a te r  read in g  success f o r  the ch ild  
who shows a re v e rs a l  tendency than f o r  p e r fe c t  v is u a l  
memory! Any a ttem p t to  ex p la in  th is  unexpected outcome 
Is  conjecture* "‘in©© accord ing  to  oho n e e , bowoinr, such 
a r e s u l t  m ight be expected 5< o f t o  tim e , th is  may be 
the one time in  tw enty in  which the d ifferen ce  i s  a 
©hsne© d if fe re n c e  #
78186
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p ju m n  m ix factors omisisg sxgmxfxcaht w im m a s xi 
ghouf xi cmmmsms
l a  an e f fo r t  to  determ ine, i f  p o ss ib le , f a c to r s  
a ffe c t in g  the s ig n if ic a n t  fin d in g s  concerning Group 
I I ,  sev e ra l lin e s  o f in v estig a tio n  were pursued:
(1) E x ten t and d e ta i l  o f read in g  f a i l u r e
(E) sex d ifferen ces
{3) I n te l l ig e n t#  d i f f e r © m m
(4) C hrono log ical ago d if fe re n c e s
(5) P ro p o rtio n  o f eaoh main group which passed 
and f a i l e d  the read ing  to s t
nm iawom  o f m w rna  fa ilu re
In  o rd e r  to  in v e stig a te  the extent m 4  do t a i l  of  
read ing  fa i lu r e ,  comparisons were made# T a llm 111 
shows the d e t a i l  o f  re ad in g  fa ilu r e  by groups*
A comparison of rse nor lea  only*! pssesd  and f a i l e d ,  
was made fo r  a l l  the four groups In  a four-fey-tw© ta b le  
c a lc u la tio n *  This y ie ld ed  a Chi-Square o f  3*77, ?fhiah 
i s  no t s ig n if ic a n t  fo r  5 &*f*
Comparisons of Groups I I  and I I I  (memories only) 
d id  not y ie ld  a s ig n i f i c a n t  r e s u l t ,  b u t the comparison 
o f Groups I  and I I  gave a Chi-Square of 4 #33 which i s  
s ig n if ic a n t#
a comparison o f e r ro r s  only d id  no t giire may r e s u l t s  
of s ig n if ic a n c e , n o r  d id  a oo.apmr.ison o f t i m  canly#
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SEX DIEi’SHSMGES 
A study o f &m d ifferen ce#  d isc lo sed  the fa c t  
that there were only 5 g ir l s  in  Group II * while 
there mmm 2 8 hoys# Ghe parson tags o f a l l  the g ir ls  
in  the group who fa ile d  the reading to s t  i s  60$ * but 
6?#8$ of the boys in  the group fa i le d  the reading teat*  
la  Group X* §7*1 o f a l l  the g ir ls  In the group fo ile d  
the reading tm % $ whll® 47*9$ o f  the boys fa i le d  It*
In  Group III..* 4€*w, o f  a l l  the g ir ls  la  the group 
fa i le d  the reading tost*  while 49*3$ o f the boys in  the 
group fa ile d  it*  la  Group XV* 43*8$ o f a l l  the g ir ls  
la  the group fa l l?  the reading te st*  ih l lo  §9*1, o f the 
boys fa ile d  it® Gee ‘fab le IV*
A two-by-two tab le  calcu lation . comparing the fr e ­
quencies o f boys and g ir ls  fa i l in g  the to s t  did not 
y ie ld  a s ig a if io a n t  CM- uere*
m>3Gi2«r; u r n  * go. a
Referenoe to Table ¥ fu rn ishes the In fom ation
th at eh lldren  in  Group II who passed the- reading t e s t  
had the h ighest moan fo r  in te llig e n c e  (mean Ic 101*80} 
of any subgroup la  the study* Thoae o f Group II  who 
fa i le d  the reading te st*  however* were next to  the 
low est subgroup (moan I 82*20)
CHB0HCX OGICAL AQll ItfFFlSKEHCES
I t  w il l  be noted that only 4*6$ o f  those who fa i le d
th e  t e s t  in  Group II  were under 10 years o f n p  (CA), 
as compared to 20$ in Group I* 19*3$ In Group I I I ,  and
21
in  Group JY*
Of those who passed tba t e s t ,  3*9$ o f Group 1 were 
rr 10 years o f ago (OA) » 9*1$ o f Group 11, 14*3-^ o f
Group 111, and 12£> o f Group XV# (So® Table V)
pho o rictf ov gpoup ivuGtxijg on fa iixbo  jii tE s t 
Another point of in te r e s t  in  th is  regard la the  
that only 33#3£- of the to ta l  nmiabor in  Group 11 paeo 
the t e s t  | while 44*6 of Group IV, 46*6 o f Group X, 
*8f> o f Group I I I  passed it#
g*t
SlAAUliT OP ifXKDIUGS 
Although th ese are not conclusive  
in te r e s t in g  to  note th a t  the ex ten t and 
read in g  f a i lu r e  does not seem to  have « 
r e s u l t s  o f Group 11 com parisons, with the ene- 
o f tli# d if fe re n c e  between th e  memories r e c a l le d  
Groups 1 end XX* Hor do sex d ifferen ces appear
i t  it
fa c to r , s in ce  there i s  a groat d ifferen ce  in  X(>& betmmn 
those who passed and those who fa i le d  the to st*  The 
subgroup who passed the to s t  In Group II was a much 
sm aller proportion than those who pass a cl in any o f the 
other groups* This might warrant further study* In** 
Y sstiga tlon  does not BBom to reireai that the GA In
made a of d ifferen ce
23
Group I 
Group II 
Group III
Group 17
ILBLis IV
■ii&: pigrarosMCBa
(Roadlas Test)
GIRLS BOTS £ of girls jS of Boys
SB WAXL FL3S FAIL Who fa lla d  who fa l is a
15 81 37 34 57.1 47*6
2 3 0 16 60.0 67.8
88 IS 34 S3 46.3 40.3
3 6 17 SB 42*3 SO.5
I f  I s  W  OT SITSi ' SSIa
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TAWS T
F  HCmTACm OF MACE GROUP P A S S M Q  AMD FfiXLXMC BhADBiG TEST
a c c o r d i n g  t o  g a
mom i
prnmmt o f group 
10 ca or mow
loos than 10 CA
m m
90*1
5*9
80*0
ao*o
Forooat of group 
10 CA o r -m m
SS0OP
m ss
21
fall
W*1
lo ss  thou 10 CA 9*1 4.6
Foroent of group
10 ca or mow
GROUP 111
JsM
loss item 10 CA 14*5 19*5
peroa&t of group 
10 ca o r mmw
GROUP I f  
pass f a l l
W 7S  W *f
lo ss  than 10 CA 12*0 80*6
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GITAP r II
f*t *T'ViT •*. t'i ■* rn /
Form L o f  th e  ntnnford-Binot includes severa l
t e s t s  u sin g  r e p e t i t io n  o f d ig it© , some o f  t hmi la  
the  o rd e r g iven  by the  a d m in is tra to r  o f th e  te s t© , 
and o th e rs  in  re v e rsed  order# Performance on th ese  
v a rio u s  t e s t s  was recorded and s. moan f o r  each  group 
io included  in  Tabic ¥1#
There are  two sentences in  the Form I,f Stanford** 
rim et which co n ta in  phrase® which m y  be reversed# A 
reco rd  o f th ese  phrase reversal©  was made fo r  o&oh 
group and may be seen  in  Table ¥1 which a lso  contain®' 
means f o r  in te l l ig e n o e , age , reading memories, read in g  
tim e , cad read in g  e rro rs#
I t  mmy be noted th a t  the Group 11 c h ild re n  who 
passed the read in g  t e s t  had the h ig h es t mean fo r  Intel** 
ligenc© f w hile tee can  in te llig e n c e  was lowest fo r  the 
Group H I  ch ildren  who f a i le d  the  to s t*  mean ohrono- 
lo g ic a l  iiga was g re a te s t  for the  members of Group I who 
passed  the t e s t ,  and l e a s t  for those o f  Group I f  who 
f a i l e d  the te s t*
ilm t p a r t  o f  oro tp I I  which passed, the read ing  t e s t ,  
stand® out m  unusual here* I t  i s  by f a r  the s m a lle s t  
in  number f i t s  no an K  i s  tbe h lc& est, i t s  moan GA i s  
only e month above the lo w e s t, i t  re v e rse d  fewer d ig i t s  
than any o f  the o th e r s ,  and i t  is the  o n ly  group which 
has no sen tence  re v e rs a ls *  I t  a ls o  has the sm a lle s t 
number of reading e r r o r s ,  and t in  la r g e s t  number of
reading memories* Perhaps the reason far the eignifi** 
east findings in eempariaes* of Group H with Groups 
I and III lies Bmmmtmm within these facts*
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GlL,pT.m ¥111 
SuGGAKT
Chi».vcuarc cor:jirisons o f groupings based upon figure  
reproduction d isc lo sed  no s lg n if  icant difference©  between 
reversa l m d non-revorsal groups as to reading success  
or fa ilu re*  Group I I f however, does sears to be s i g n i f i ­
can tly  d iffer en t from Groups I end 111* In te llig en ce  
d ifferen ces  between those groups mag- p ossib ly  be a fee to r  
in  th is  re su lt#  nor d ifferen ces and CA difference© do 
not ©ocmr to  have had an e f fe c t*  * <. at" a l l  proportion o f  
Group 12 who passed the jr a ding te s t  have some
bearing cm th is  finding#
GCaiCIUSIOHS
The f in d in g s  o f  t h i s  study would seam to  in d ic a te  
th a t*  in  so f a r  as th e  s ta a f o rd -E in a t» ?om  h f I s  con** 
ow ned , th e re  i s  no s ig n if ic a n t  r e la t io n s h ip  shown be­
tween v is u a l  r e v e r s a l  tendency and reading f a ilu re *
These f in d in g s  agree w ith  those o f  K endall wtos# 
study did n o t d isco v e r m y s ig n if ic a n t  re la tio n sh ip  
between r e ta rd a t io n  in  read in g  and rev ersa l o f  designs#
ivx iazam D JZ iw  fog fubtkgg n  jo t
F u rth e r  s tu d ie s  could  bo made along the  fo llow ing  
l i n e s :
(1) A uditory re v e r s a ls  and t h e i r  r e la t io n ­
ship# i f  any , to  read ing  fa i lu re *
(S) The r e la t io n s h ip  of socio-econom ic fa c ­
to r s  to  re v e rs a l  tendencies#
34
(3) F u rth e r re se a rc h  m ight be undertaken  to  
t e s t  the v a l i d i ty  of th e  f in d in g s  concern ing  Group I I f 
which appears to fe© s ig n if ic a n t ly  d i f f e r e n t  from Groups 
I and III*
{4} A p a ire d  comparison of Groups I I  m d  I I I  
m ight throw some l i g h t  on th e  unexpected r e s u l t s  found 
when s e le c te d  p a ir s  from Groups 1 and IT were coa.pired*
(5) R eversal tend en c ies  as re v ea led  by the 
f ig u re  o f the stan ford -E in et t e s t  m ight be compared w ith  
re ad in g  success and f a i l u r e  on a s tan d a rd iz ed  rend ing  te s t#
(6) Tim f ig u re  r e v e r s a l  o f  the G tanford~Blnet 
m ight be compared w ith  ta c k is to sc o p lc  p e rcep tio n  of in~ 
d iv id u a l w ords, to  no te  ten d en c ies  to  re v e rse  l e t t e r s  o f 
the  words*
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